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1.0 INTRODUCTION 

 

Heartland Cement Company, dba Buzzi Unicem USA (Heartland), has prepared this 

Groundwater Monitoring Plan for Solid Waste Management Unit (SWMU) 11 – Kiln Dust 

Landfills A & B (aka Old and New CKD Landfills) in accordance with United States 

Environmental Protection Agency (USEPA) Section III.K.2.d.i Monitoring and Performance 

Evaluation, as required in Heartland’s recently approved USEPA RCRA/HSWA permit dated 

July 18, 2013. 

 

Permit condition III.K.2.d.i requires that Heartland submit a Groundwater Monitoring Plan for 

SWMU 11 and that the Groundwater Monitoring Plan shall include the following: 

 

 Design Plans and Specifications; 

 Operation and Maintenance Plan; 

 Cost Estimate; 

 Sampling and Analysis Plan; 

 Quality Assurance Project Plan; 

 Recordkeeping Plan; 

 Waste Management Plan; and, 

 Project Schedule, including provisions for thirty (30) days written advance notice of any 

field work. 

 

The purpose of the SWMU 11 Groundwater Monitoring Plan is to describe the sampling and 

analysis procedures such that monitoring results will provide a reliable indication of groundwater 

quality in the zone(s) being monitored. 

 

2.0 SITE DESCRIPTION AND BACKGROUND 

 

2.1 Location 

 

The Heartland property comprises approximately eleven hundred (1,100) acres located in 

a rural agricultural area of Montgomery County in southeastern Kansas.  The Heartland 
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property adjoins the southeast corner of the City of Independence.  The Verdigris River 

borders the property to the northeast and east, and some scattered residences are located 

approximately one-half (0.5) mile southwest of the plant property.  Rock Creek, a 

tributary of the Verdigris River, flows easterly through the Heartland property.  The 

location of the Heartland facility affected by the RCRA permit lies within this property 

boundary and is provided on Figure 1.  The Verdigris River borders the east portion of 

the facility, and County Road 4100 borders the west portion of the facility.  Rock Creek 

is located to the south of the facility, and farm fields lie to the north.  The facility area 

contains SWMU 11 and SWMU 10 and is approximately 107.7 acres. 

 

SWMU 11 consists of two cement kiln dust (CKD) landfills identified as the Old CKD 

Landfill and the New CKD Landfill.  The Old CKD Landfill is located approximately 

500 feet north of the former Heartland plant, adjacent to a rail spur that terminated at the 

southern end of the landfill limit.  The landfill is an irregularly shaped area of generally 

homogeneous CKD deposits.  The Old CKD Landfill comprises approximately 16.8 

acres.  The location of the Old CKD Landfill is presented in Figure 2. 

 

The New CKD Landfill is located approximately 700 feet west of the plant, adjacent to 

the facility entrance road.  The landfill is an irregularly shaped area consisting of 

generally homogeneous CKD deposits.  The New CKD Landfill comprises 

approximately 6.4 acres.  The location of the New CKD Landfill is presented in Figure 2. 



 

3 
X:\HEA\130150 GW Monitoring Plan Development\5 Final Work Product\GW Monitoring Plan Final.docx 

 SCHREIBER, YONLEY & ASSOCIATES  

 
  

 

 

Figure 1: Site Location Map 
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FIGURE 2 

SWMU 11 LOCATION MAP 

HEARTLAND CEMENT COMPANY 

dba BUZZI UNICEM, USA 

INDEPENDENCE, KANSAS 
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2.2 Facility Description/Background 

 

The original cement plant began operations in 1905.  The location for the plant was 

chosen due to the availability of limestone for use as a raw material.  Cement operations 

at the site included quarrying, raw material preparation, cement production, and cement 

storage/shipping facilities.  Quarry and cement production activities were terminated at 

the Heartland plant in September 2008. 

 

At the time that Heartland utilized hazardous waste-derived fuels for burning during their 

manufacturing process, they were required to obtain a Part B RCRA permit in order to 

store these fuels.  The permit included a provision to conduct a RCRA Facility 

Investigation (RFI) and ensure that corrective actions are taken in response to releases 

from Heartland SWMUs or when releases are suspected.  The waste fuel operations at the 

facility were discontinued in 2000, and clean closure was completed in 2001. 

 

Numerous RFI and follow up activities have taken place at SWMU 11 since 1991 

through the present, including the installation and sampling of groundwater monitoring 

wells at both the Old CKD Landfill area and the New CKD Landfill area.  Based on 

information obtained from the RFIs and groundwater assessment activities, several 

metals may be leaching from the Old CKD Landfill into the shallow alluvial groundwater 

within close proximity to the Old CKD Landfill. 

 

These constituents of concern appear to be contained within Heartland’s property 

boundary and pose little health risk to potential downgradient receptors.  The closest 

downgradient domestic well is over one (1) mile away, and is separated from Heartland 

by the Verdigris River.  Bedrock groundwater does not appear to be impacted with 

excessive levels of constituents of concern because it is confined within a tight, massive 

shale, and it is not hydraulically connected to the alluvial aquifer.  Rock Creek also does 

not appear to be impacted. 
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On July 18, 2013, the USEPA issued Heartland a new RCRA/HSWA permit that 

identified corrective action provisions pertaining to known SWMUs and Areas of 

Concern (AOCs) at the Heartland facility.  Section III.K.2.d.i of the permit requires the 

development of a groundwater monitoring plan such that Heartland can monitor the 

effectiveness and performance of the corrective measures and determine any failures of 

the corrective measures.  This Plan addresses groundwater monitoring for SWMU 11 

(CKD Landfills) only.  The corrective measure selected for this unit includes engineering 

control specified in III.K.2.a.  Capping of the landfill was completed in December 2012, 

and closure certification was received from Kansas Department of Health in July 2013.  

 

3.0 DESIGN PLANS AND SPECIFICATIONS 

 

Heartland currently has two groundwater monitoring systems in place at SWMU 11.  One system 

monitors groundwater from the Old CKD Landfill, while the other monitors groundwater from 

the New CKD Landfill.  The following sections describe the groundwater monitoring systems 

currently in place at each CKD landfill. 

 

3.1 Old CKD Landfill Groundwater Monitoring System 

 

The groundwater monitoring system at the Old CKD Landfill consists of twelve (12) 

alluvial monitoring wells identified as OLGW-1 through OLGW-12, and three (3) 

bedrock monitoring wells identified as OLGW-1D, OLGW-7D, and OLGW-9D.  Table 1 

presents monitoring well construction details, while boring logs and monitoring well 

completion diagrams are contained in Appendix A.  The locations of the alluvial and 

bedrock monitoring wells for the Old CKD Landfill are presented in Figure 3. 
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Table 1: Monitoring Well Construction – Old CKD Landfill 

Well 

ID 

Date of 

Construction 

Screen 

Material 

Well 

Diameter 

(inches) 

Well 

Depth 

Top of 

Screen 

Top of 

Sand 

Top of 

Bentonite 

Top of 

Grout 

Top of 

Casing 

Top of 

Casing Elev. 

(msl) Feet below (-) or above (+) ground surface 

OLGW-1 1/23/1993 Stainless Steel 2 -28 -18 -16 -15 0 +3 755.34 

OLGW-2 1/23/1993 Stainless Steel 2 -25 -15 -13 -12 0 +3 748.21 

OLGW-3 1/23/1993 Stainless Steel 2 -34.5 -24.5 -22.6 -21.5 0 +3 755.44 

OLGW-4 3/24/2004 Sch. 40 PVC 2 -34 -24 -22 -20 0 +3 755.77 

OLGW-5 5/25/2004 Sch. 40 PVC 2 -30 -20 -18 -16 0 +3 754.29 

OLGW-6 5/25/2004 Sch. 40 PVC 2 -30 -20 -18 -16 0 +3 756.07 

OLGW-7 5/25/2004 Sch. 40 PVC 2 -30 -20 -18 -16 0 +3 737.12 

OLGW-8 2/24/2009 Sch. 40 PVC 2 -22 -7 -5 -1 0 +3 742.69 

OLGW-9 2/24/2009 Sch. 40 PVC 2 -22 -7 -5 -1 0 +3 742.38 

OLGW-10 2/24/2009 Sch. 40 PVC 2 -19.5 -4.5 -2.5 -0.5 0 +3 742.37 

OLGW-11 2/24/2009 Sch. 40 PVC 2 -38 -23 -21 -1 0 +3 759.80 

OLGW-12 2/25/2009 Sch. 40 PVC 2 -20 -5 -3 -0.5 0 +3 744.07 

OLGW-1D 3/3/2009 Sch. 40 PVC 2 -100 -85 -75 -1 0 +3 756.18 

OLGW-7D 3/5/2009 Sch. 40 PVC 2 -80 -65 -55 -50 0 +3 739.72 

OLGW-9D 3/5/2009 Sch. 40 PVC 2 -80 -65 -50 -40 0 +3 741.53 

 

Upon review of the current groundwater monitoring system at the Old CKD Landfill and 

an evaluation of previously collected groundwater data from this monitoring system, 

Heartland is recommending that groundwater elevation data be collected from each well 

identified in Table 2, and the monitoring wells selected for sampling be included for 

groundwater sample collection activities.  The identified monitoring wells for sampling 

were selected as they should provide the most reliable indication of actual groundwater 

quality both upgradient and downgradient of the Old CKD Landfill.  Heartland is also 

recommending that monitoring well OLGW-2 be abandoned.  Monitoring well OLGW-2 

was originally installed to serve as an upgradient monitoring well for the alluvial aquifer.  

However, this well was actually placed within, the Old CKD Landfill footprint.  Due to 

its placement, groundwater results indicate relatively high leachate constituent sample 

concentrations that are not typical of background conditions.  Heartland believes that it is 

more appropriate to consider monitoring well OLGW-12 as a replacement of OLGW-2 to 

monitor upgradient conditions relative to the Old CKD Landfill. 
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Table 2: Monitoring Well Sampling – Old CKD Landfill 

Well ID GW Elevation Data Sample Well 

OLGW-1 X X 

OLGW-4 X  

OLGW-8 X X 

OLGW- 10 X X 

OLGW- 11 X  

OLGW- 12 X X 

 

3.2 New CKD Landfill Groundwater Monitoring System 

 

The groundwater monitoring system at the New CKD Landfill consists of three (3) 

alluvial monitoring wells identified as NLGW-1, NLGW-2, and NLGW-3.  Table 3 

presents monitoring well construction details, while boring logs and monitoring well 

completion diagrams are contained in Appendix A.  The locations of the alluvial 

monitoring wells for the New CKD Landfill are presented in Figure 3. 

 

Table 3: Monitoring Well Construction – New CKD Landfill 

Well 

ID 

Date of 

Construction 

Screen 

Material 

Well 

Diameter 

(inches) 

Well 

Depth 

Top of 

Screen 

Top of 

Sand 

Top of 

Bentonite 

Top of 

Grout 

Top of 

Casing 

Top of 

Casing Elev. 

(msl) Feet below (-) or above (+) ground surface 

NLGW-1 1/22/1993 Stainless Steel 2 -25 -15 -13 -12 0 +3 754.21 

NLGW-2 1/21/1993 Stainless Steel 2 -35 -20.5 -18 -16 0 +3 761.58 

NLGW-3 10/7/2003 Stainless Steel 2 -30 -20 -18 -16 0 +3 758.88 

 

Heartland is recommending that groundwater elevation data and groundwater samples be 

collected from the groundwater monitoring wells identified in Table 3.  

 

4.0 MONITORING WELL INSPECTION AND MAINTENANCE PROGRAM 

 

Monitoring wells are designed to maintain the integrity of the borehole, minimize the 

introduction of extraneous materials, provide representative groundwater samples from the 

monitored groundwater interval, minimize maintenance, and prevent the entry of surface water 

into the annular space of the well. 
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Heartland will conduct an inspection of all monitoring wells associated with the SWMU 11 

groundwater monitoring program during each sampling event to ensure the structural integrity of 

all wells.  The inspection will occur immediately prior to monitoring well purging and sampling 

activities and will consist of a visual evaluation of each monitoring well for the items present on 

the Monitoring Well Inspection Log contained in Appendix B. 

 

If a groundwater monitoring well cannot function as intended, or if the monitoring well is 

damaged beyond repair, Heartland will notify the USEPA within ten (10) days of discovery.  If 

possible, the monitoring well will be repaired.  If the well cannot be repaired, it will be properly 

abandoned and replaced within sixty (60) days of notification, unless the USEPA notifies 

Heartland otherwise in writing.  Heartland will notify the USEPA a minimum of ten (10) days 

prior to undertaking well abandonment, and will submit documentation for each monitoring well 

abandoned to the USEPA within thirty (30) days of removal. 

 

In order to provide security to the sampling point and to maximize the potential that 

representative data are collected from the monitoring well, all groundwater monitoring wells will 

be vented, capped, and locked when they are not being sampled.  Groundwater monitoring wells 

will be clearly labeled and visible throughout the year. 

 

5.0 SAMPLING AND ANALYSIS PLAN 

 

5.1 Monitoring Locations 

 

Groundwater samples will be collected from the two groundwater monitoring systems in 

place at SWMU 11 as described in Sections 3.1 and 3.2.  It should be noted that 

monitoring well OLGW-2 has been recommended to be abandoned. 

 

5.2 Sampling Schedule 

 

Groundwater samples will be collected from the monitoring wells identified in Tables 2 

and 3 on a semi-annual basis during the months of May and November.  The facility may 
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request a change to the sampling frequency following completion of four (4) rounds of 

groundwater quality data.  Justification for a reduction of frequency, if appropriate, will 

be provided to the USEPA at that time.  Criteria to be used to recommend reduction of 

sampling frequency may include the following: 

 

 Non-detection of a given parameter; or 

 Detection of a given parameter at concentrations significantly below levels or 

regulatory concern. 

 

5.3 Static Water Elevations 

 

To determine the static water elevation, the Heartland sample collector will measure the 

static water level (SWL) prior to purging and sampling at each groundwater monitoring 

well.  All static water level measurements will be obtained on the first day of the 

sampling event or within a 24-hour period. 

 

The measurement will be obtained no more than 24 hours prior to purging the 

groundwater monitoring well.  Each well will have a permanent reference point on the 

top of the well casing, designated as top of casing (TOC), from which all water level 

measurements will be taken.  The reference point has been surveyed to the nearest 0.01 

foot and has been referenced to mean sea level (MSL). 

 

Heartland will take the measurement using an electronic water level meter capable of an 

accuracy of ±0.01 foot.  The meter will be decontaminated prior to each measurement by 

rinsing with distilled water prior to, or during, the process of reeling the tape back onto 

the spool.  Once the tape is back on the spool, the measuring tape and probe will be 

rinsed with distilled water.  Minimum contact of the tape and probe/sounder with the 

water in the well is required to decrease the potential for cross-contamination.  

Disposable latex gloves will be worn by the sample collector while determining the SWL. 
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Prior to collecting the measurement, field personnel will verify the location of the 

measuring point on the TOC.  Measurements will be obtained at this location.  Field 

personnel will slowly lower the probe into the well until the sounder beeps or the LED 

becomes illuminated.  The measurement will be read from the tape to the nearest 0.01 

foot increment and recorded in the field notes.  This measurement is the SWL as 

measured in feet below the TOC measuring point. 

 

The static water elevation (SWE) will then be calculated using the following equation: 

 

SWE = TOC - SWL 

 

Where: 

 SWE = static water elevation (ft MSL) 

 TOC = top of casing elevation (ft MSL) 

 SWL = static water level, depth to water below TOC (ft) 

 

5.4 Monitoring Well Purging Procedures 

 

Prior to sampling, each groundwater well will be purged.  The wells to be sampled will 

be purged and sampled utilizing a dedicated disposable bailer or low-flow submersible 

pump.  If a pump is to be utilized, the pumping rate will be limited to 100 ml/min or less 

(EPA Ground Water Handbook, EPA/625/5-87/016, dated March 1987).  Groundwater 

will be removed until field parameters stabilize to ±10% over at least two (2) successive 

well volumes pumped (EPA Ground Water Handbook, EPA/625/6-87/016, dated March 

1987), or a maximum of five (5) well volumes, or until the well is purged dry, whichever 

comes first. 

 

If only the dedicated bailer is utilized to purge the wells, decontamination procedures are 

not required.  If a submersible pump is used to purge the wells, the pump will be 

decontaminated prior to and after use at each well.  These procedures will consist of 

scrubbing with Alconox® detergent then rinsing twice with deionized water. 
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Field parameters will be obtained for each volume of water removed during purging 

activities and will consist of pH, turbidity, temperature, and specific conductivity.  The 

elevation of the water table will be recorded prior to any purging activities.  The depth of 

the bottom of the well will be recorded after samples have been collected.  Observations 

of the physical characteristics of the sample will also be recorded.  Field testing 

equipment will be calibrated per manufacturer instructions prior to its use on each day. 

 

5.5 Monitoring Well Sampling Procedures 

 

Monitoring wells will be sampled after they recover to a minimum of 90% of the water 

level prior to purging. 

 

All collected groundwater samples will be placed into laboratory-supplied plastic/glass 

containers as appropriate for the required analysis.  Containers will be filled to the 

greatest extent possible to minimize any headspace.  Samples to be analyzed for 

dissolved metals will be field-filtered with a 0.45-micron filter prior to the addition of 

preservatives. 

 

The field-filtering apparatus consists of a twelve (12)-volt DC battery-powered peristaltic 

pump, tygon tubing, and a disposal 0.45-micron filter cartridge (in-line barrel filter).  The 

groundwater sample is pumped at a flow rate of less than one hundred (100) milliliters 

per minute directly from the monitoring well or clean, disposable aliquot container 

through the peristaltic pump.  The filter is placed in line on the high-pressure (discharge) 

side of the pump.  The filtered sample flows directly into the laboratory-supplied sample 

container (containing the appropriate preservative) from the tygon tubing.  New tygon 

tubing will be used at each sample location, or the tygon tubing will be decontaminated 

between sample locations by cleaning the tubing with an Alconox®/water mix and 

rinsing with deionized water. 
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5.6 Sample Custody and Shipping 

 

Sample containers will be obtained from the laboratory and are precleaned by the 

manufacturer before use.  Sample containers will be labeled with the well or sample 

designation, the date and time of sampling, and the sampler’s name or initials.  Samples 

will be placed on ice in a cooler and kept iced until received at the laboratory.  Sample 

labeling for primary samples will be by individual well name (e.g., MW-101).  Blind 

duplicated will be labeled as “DUP 01.”  The field sampler will record the location of the 

duplication in the field sampling notes.  Equipment and field blanks will be labeled as 

such. 

 

Samples for chemical analysis either will be delivered in person or shipped in coolers to 

the appropriate laboratory by overnight delivery service.  Completed chain-of-custody 

(COC) records will be placed in a plastic bag, sealed, and taped to the inside cover of the 

cooler.  After icing the samples, the coolers will be sealed and shipped.  A tamper-proof 

custody seal will be affixed to each cooler used to transport samples for analysis.  Sample 

collection and shipment will be coordinated with the laboratory in advance.  The 

laboratory will be notified of shipments that are in transit. 

 

The possession of samples will be traceable through the use of COC procedures.  Specific 

COC records will accompany all sample shipping containers to document the transfer of 

the shipping containers and samples from the field collection point to the laboratory 

receiving the samples for analysis.  The procedures to be implemented are as follows. 

 

 Property identify and label each sample in the field. 

 

 Complete COC records in the field, stating sample identification, the number and 

type of containers filled, the sampling date, the sampling time, and the sample 

collector’s name.  Fill out the COC record using indelible ink, preferably a 

ballpoint pen.  Place the original (top) copy in the cooler with the samples, and 
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keep one copy.  If the samples are to travel by common courier, indicate on the 

COC record the shipping number from the courier bill of lading. 

 

 Pack the shipping containers with the samples, the COC records, and the ice 

packs.  Assign each set of containers to be shipped together a COC record, which 

travels with the sample container. 

 

 Seal and ship the containers to the appropriate laboratory.  Affix a tamper-proof 

custody seal (provided by the analytical laboratory) to each cooler shipped.  

Identify common carriers or intermediate individuals on the COC record, and 

retain copies of all bills of lading. 

 

 Receive and check the shipping containers in the laboratory for broken seals, 

damaged sample containers, or discrepancies.  Instruct the laboratory to notify the 

sample collector immediately of any problems. 

 

If an error is discovered on a sample COC record, the person who made the error will 

correct it when possible.  Corrections or insertions are made by inserting the needed 

correction.  No erroneous material is to be erased.  Rather, a single line will be drawn 

through mistakes.  The date and the initials of the person who is making the correction 

will be written beside the correction.  This procedure applies to words or figures that are 

inserted or added to a previously recorded statement. 

 

If a COC record is damaged in shipment, the field technician will prepare a written 

statement detailing the pertinent information, including how the sample was collected.  

The statement will include information such a field log book entries regarding the 

sample.  Additional COC procedures are included in the Quality Assurance Project Plan 

(QAPP). 

 

5.7 Equipment Decontamination 

 

Appropriate equipment used for sampling will be decontaminated between sample points 

(i.e., after each well).  Procedures for decontamination are outlined below. 
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Water Level Indicator, Conductivity/pH Meter 

 Rinse probe or cup with soapy (phosphate-free soap) water. 

 Rinse with deionized water. 

 Air day. 

 

Bailers 

 Use individual, precleaned, disposable bailers to purge wells and to collect 

samples. 

 Use new bailers for each sample round.  Discard the cord used to deploy and 

retrieve bailers between wells. 

 

Pumps 

 If submersible pumps are used for sampling, decontaminate them using an 

Alconox® and water wash and deionized water rinses prior to installation. 

 

Tygon Tubing and Barrel Filters 

 Discard tygon tubing after each well or decontaminate the tubing using an 

Alconox® and water wash and deionized water rinses prior to reuse.  Barrel filters 

shall be discarded at the completion of each sampling event. 

 

5.8 Analytical Parameters 

 

The groundwater samples from each monitoring well will be analyzed for dissolved 

arsenic, field parameters, and geochemical parameters as presented in Table 4. 
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Table 4:  Groundwater Sampling Analytical Constituents List 

Analytical Suite Sampling Analytical Method 

Field Parameters  

pH SM 4500-H+B 

Specific Conductivity EPA 120.1 

Temperature SM 2550B 

Dissolved Metals  

Arsenic EPA 200.8 

 

5.9 Quality Assurance/Quality Control 

 

Field quality control (QC) samples will consist of a blind duplicate sample, a field blank, 

and an equipment blank.  Heartland will prepare duplicate samples by taking two 

independent samples as close as possible to the same point and time.  They will be two 

separate samples taken from the same source, stored in separate containers, and analyzed 

independently.  The primary sample will be collected first, followed by the duplicate.  

These duplicates are useful in documenting the precision of the sampling process.  

Duplicate samples will be collected for all analytes at a rate of one field duplicate per 

sampling event.  The duplicate sample will be submitted as a blind duplicate to the 

laboratory.  Blind duplicate sample locations must be identified in the field notes, but not 

on the sample labels or COC records.  Field duplicates will be obtained from wells that 

previously contained analytes of interest. 

 

At the end of each sampling day, a field blank will be collected consisting of distilled 

water or deionized water that has been brought onto the site.  The water will be poured 

into a set of laboratory bottles that will be subject to the same analysis as each of the 

other samples.  The field blank will be poured into the containers at a location no greater 

than fifty (50) feet from the last well to be sampled. 

 

One equipment blank per sampling event will be collected and analyzed for all analytes 

to assess procedural errors in equipment decontamination.  The equipment blank will use 
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the same water source as that used during decontamination procedures, and the water will 

be poured over or through sampling equipment (i.e., tubing). 

 

6.0 QUALITY ASSURANCE PROJECT PLAN 

 

This section presents the Quality Assurance Project Plan (QAPP) for the groundwater monitoring 

program as required by Heartland’s RCRA/HSWA permit issued July 18, 2013. 

 

6.1 Project Description 

 

SWMU 11 consists of two (2) CKD landfills identified as the Old CKD Landfill and the 

New CKD Landfill.  Numerous RFI and follow-up activities have taken place at SWMU 

11 since 1991 through the present, including the installation and sampling of groundwater 

monitoring wells at both the Old CKD Landfill area and the New CKD Landfill area. 

 

On July 18, 2013, the USEPA issued Heartland a new RCRA/HSWA permit that 

identified corrective action provisions pertaining to known SWMUs and OACs at the 

Heartland facility.  Section 111.K.2.d.i of the permit required the development of a 

Groundwater Monitoring Plan such that Heartland can monitor the effectiveness and 

performance of the corrective measures and determine any failures of the corrective 

measures. 

 

6.2 Quality Assurance/Quality Control (QA/QC) Procedures 

 

6.2.1 Intended Use and Necessary Level of Precision and Accuracy 

 The data will be used to identify and quantify if a released hazardous 

waste exists at SWMU 11 and will be used to monitor the effectiveness 

and performance of the corrective measures and determine any failures of 

the corrective measures.   
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 All analytical work will be performed to the highest degree of accuracy 

and precision possible as determined according to the specific analytical 

methods. 

 

6.2.2 General Procedures for Representative Sampling 

All data obtained as a result of any sampling and analytical effort must 

demonstrate as precisely and as accurately as possible the conditions existing at 

the time of sampling, including all other subsequent activity involving the sample 

(i.e., preservation, storage, transport, and analysis).  Factors to be considered to 

assure representative samples are:   

 

 Environmental conditions at the time of the sampling.  Samples should not 

be taken during a precipitation event or even during extreme weather 

conditions. 

 

 All sampling tools and equipment shall be of similar make and thoroughly 

inspected prior to use. 

 

 A detailed sampling site plan should be prepared. 

 

 Detailed sampling procedures for specific media and equipment shall be 

used. 

 

 USEPA-approved equipment and procedures for obtaining representative 

samples shall be used. 

 

 The representativeness of the sample media shall be assured by visual 

judgment and physical criteria. 

 

 The analytical parameters selected shall be determined based on process 

knowledge, historical disposal activities and wastes, and plant material 

purchase and use records. 
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6.3 Specific Procedures for Representative Sampling 

 

Heartland has standard technical procedures developed for QA/QC purposes that will be 

followed during the field operations.  The specific Heartland procedures that will be used 

during the implementation of this Groundwater Monitoring Plan are included in 

Appendix C.  Where necessary, site-specific modifications or clarifications to Heartland’s 

QA procedures will be included in sections of this QAPP. 

 

6.3.1 Groundwater Sampling 

Groundwater samples will be collected after the monitoring wells recover to a 

minimum of 90% of the initial water level as measured prior to purging.  Samples 

to be analyzed for dissolved metals will be field-filtered with a 0.45-micron filter 

prior to the addition of sample preservatives.  Well purging will be considered 

complete when two (2) consecutive measurements differ by less than 10% for pH, 

conductivity, and temperature, or after a maximum of five (5) well volumes have 

been purged or the well is purged dry, whichever comes first. 

 

6.4 Documentation of Field Sampling Operations and Procedures 

 

 All field sampling procedures and operations shall be in written format for 

SWMU 11.   

 

 A photographic documentation log will be prepared.  The log will contain an 

indexed set of photographs documenting each sampling location and each 

sampling procedure used during the work.   

 

 A field log book shall be developed and used for all field sampling operations and 

procedures.   

 

 Entries in the field log book shall include the following: 

 

o Purpose of sampling; 

o Location(s) of sampling point(s); 
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o Name and address of field contact; 

o Producer of waste and address, if different than location; 

o Type of process producing the waste; 

o Type of waste or media; 

o Suspected waste composition, including concentrations; 

o Number and volume of sample taken; 

o Description of sampling point and sampling methodology; 

o Sample preservatives; 

o Date and time of collection; 

o Collector’s sample identification number(s); 

o Sample distribution and how transported; 

o References such as maps, site plans, or photographs of the sampling site; 

o Field observations; 

o Any field measurements made; and, 

o Signatures of personnel responsible for observations. 

 

6.4.1 Description of Analytical Procedures 

 All analytical procedures shall be approved by USEPA.   

 

 The latest version of EPA SW-846 Test Methods for Evaluating Solid 

Wastes shall be used for all analytical work.   

 

 All analytical procedures shall be carried out under the guidance of a 

chemical science professional that has experience in performing the 

specified analyses on the type of sample.   

 

 The laboratory shall be state-certified for the specific analytical 

parameters and approved according to the USEPA CLP Protocol.   

 

 The anticipated USEPA SW-846 analytical procedures to be used for the 

initial sample(s) analyses are: 
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o Dissolved Arsenic – 6010. 

 

Quality control checks will be performed to ensure that the data collected is 

representative and valid.  Items that will be part of the quality control program are as 

follows. 

 

6.4.2 Field Activities 

 Standardized checklists and field/log notebooks will be used throughout 

all field sampling and associated activities.   

 

 The completeness and quality of all checklists and field log/notebooks will 

be verified by an independent person.   

 

 Strict adherence to COC procedures will be documented and verified 

throughout all phases of sampling and analyses.   

 

 All field equipment will be inspected and calibrated prior to and after use 

following either the manufacturer’s instructions or standard operating 

procedures.   

 

 Replicate samples consisting of at least one sample per sampling event 

will be collected and analyzed for all specific analytical parameters.   

 

 Field blanks will be collected once per sampling event.   

 

 Equipment rinsate samples will be collected once per sampling event. 

 

A summary of field QC samples is provided in Table 5, below. 
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Table 5:  Field QC Samples per Sampling Event 

Type of Sample Metal 

(Dissolved Arsenic) 

Equipment Rinsate 1/Sampling Event 

Field Blank 1/Sampling Event 

Field Duplicates 1/Sampling Event 

 

6.4.3 Analytical Activities 

 Method blanks will be used to establish background levels and for 

correction purposes.   

 

 Laboratory control samples to check operator and instrument performance 

will be used.   

 

 Calibration check samples will be incorporated during the course of 

analysis of the waste or media samples.   

 

 Replicate samples will be analyzed for reproducibility and other statistical 

evaluation.   

 

 Matrix spike duplicates will be used to evaluate analytical performance 

and to establish/correct for matrix interferences. 

 

 External quality control samples (i.e., “blind” samples) will be analyzed as 

a routine laboratory performance check. 

 

 Quality control charts or reports demonstrating overall analytical 

performance for specific methodology will be produced either 

independently or as a result of participating in a state or federal QA/QC 

program. 

 

 Zero and span gases will be used for instrument setup and calibration. 
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 Routine report quality control checks will be used to assure proper 

analytical chemistry/reaction performance. 

 

 QA objectives for measurement of data in terms of precision, accuracy, 

representativeness, completeness, and comparability. 

 

The QA objective for the determination of accuracy within the measurement 

system will be accomplished through the analysis of blank samples (e.g., 

distilled/deionized water) and the analysis of samples spiked at a known 

concentration using standard references material that is certified and traceable. 

 

The field matrix spike objective is to provide a best-case estimate of bias based on 

recovery.  This will include matrix effects associated with sample preservation, 

shipping, preparation, and analysis. 

 

The lab matrix spike is intended to provide an estimate of recovery incorporating 

matrix effects associated with sample preparation and analysis only. 

 

The analysis matrix spike is intended to provide an indication of matrix effects 

associated with the analysis process only. 

 

The analysis of a known concentration of a standard reference material into an 

appropriate method solvent will be used to provide an indication of the accuracy 

of the analytical system calibration. 

 

The QA objective for the determination of precision will be accomplished by the 

sampling and analysis of replicate samples that represent approximately 10% of 

each media sampled. 

 

The QA objective of representativeness is intended to demonstrate as precisely 

and accurately as possible the conditions that existed at the time of measurement.  
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Consideration will be given to the following factors throughout the groundwater 

sampling process: 

 

 Environmental conditions at the time of sampling; 

 Fit of the modeling or other estimation techniques to the event(s); 

 Appropriateness of site file information versus release conditions; 

 Appropriateness of sampling and analytical methodologies; 

 Number of sampling points; 

 Representativeness of selected media; and 

 Representativeness of selected analytical parameters. 

 

The QA objective of completeness is intended to ensure that the proper amount of 

valid analytical data is obtained from the measurement system as can be expected 

to be obtained under normal conditions. 

 

The QA objective of comparability is intended to ensure that the data collected 

from the measurement system can be compared to other data collected from 

another measurement system for similar purposes.  The standard USEPA 

analytical methodologies contained in the reference document EPA SW-846 

should be sufficient to ensure data comparability. 

 

6.4.4 Sample Custody 

COC procedures will be used to ensure sample integrity from the point of 

collection to data reporting.  These procedures will include the ability to trace the 

possession and handling of samples from collection through analysis and final 

disposition. 

 

Samples collected by the field team members and shipped to the laboratory will 

be appropriately marked with a sample label.  The samples will remain in the 

actual possession of or in view of the field team members until the samples have 

been placed in a designated secure area. 



 

26 
X:\HEA\130150 GW Monitoring Plan Development\5 Final Work Product\GW Monitoring Plan Final.docx 

 SCHREIBER, YONLEY & ASSOCIATES  

 
  

 

 

COC forms will be filled out and signed by the field team members who collected 

the sample whenever custody is transferred to the shipping company.  The 

original of the two-part form will be placed in a waterproof bag and will 

accompany the samples in lieu of a recipient’s signature, and the copy will be 

retained by Heartland and will be maintained with the project records.  The 

laboratory personnel receiving the sample shipment will sign the COC after 

opening the cooler(s) and unpacking the samples. 

 

At least two custody seals will be affixed to the outside of each cooler, if the 

samples are to be shipped to a laboratory by a bonded shipping company.  The 

seals will be signed and dated and then placed over the cooler seam.  Nylon-

reinforced tape will be placed over the seal to reduce the potential for accidental 

tearing.  An air bill will be completed and attached to the cooler.  Air bill numbers 

will be recorded on the COC form accompanying the samples. 

 

Copies of the COC forms and shipping bills will be saved by Heartland and will 

become part of the project documentation.  Heartland will phone the laboratory 

each day that samples are shipped and provide the air bill number(s), number of 

coolers, and number of samples; or, Heartland may fax the COC forms to the 

laboratory.  Heartland will make a telephone log of these calls, including the air 

bill numbers. 

 

6.4.5 Decontamination 

Appropriate equipment used for sampling will be decontaminated between sample 

points (i.e., after each well).  Procedures for decontamination are outlined below. 

 

Water Level Indicator, Conductivity/pH Meter 

 Rinse probe or cup with soapy (phosphate-free soap) water. 

 Rinse with deionized water. 

 Air dry. 
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Bailers 

 Use individual, precleaned, disposable bailers to purge wells and to collect 

samples. 

 Use new bailers for each sample round.  Discard the cord used to deploy 

and retrieve bailers between wells. 

 

Pumps 

 If submersible pumps are used for sampling, decontaminate them using an 

Alconox® and water wash and deionized water rinses prior to installation. 

 

Tygon Tubing and Barrel Filters 

 Discard tygon tubing after each well or decontaminate the tubing using an 

Alconox® and water wash and deionized water rinses prior to re-use.  

Barrel filters shall be discarded at the completion of each sampling event. 

 

6.5 Data Reduction, Validation, and Reporting 

 

6.5.1 Data Reduction 

Sample calculations and/or the formulas will appear on all bench data forms, 

which will be submitted with the CMI annual report. 

 

6.5.2 Data Validation 

Before any data is transcribed on a report, or verbally transmitted to a customer, it 

must be reviewed by the laboratory director or his/her designee.  This will 

include, but not be limited to, work sheets, notebooks, chromatograms, and 

calibration charts.  The laboratory director or designee will review all the 

information to verify its correctness.  The data is then sent to typing.  When the 

report is received from typing, it is validated before being signed.  The report 

narrative must be signed in original signature by the laboratory director or 

designee. 
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In the event the laboratory director cannot validate all data reported for each 

sample, he/she will provide a detailed description of the problems associated with 

the sample in the report narrative. 

 

6.6 Corrective Action for QA/QC Problems 

 

The corrective action procedures to be used as part of the QA/QC program will include 

the following. 

 

 Reference to method performance for relative standard deviation, accuracy, 

precision, peak area, retention times, elution patterns, and reproducibility.  The 

establishment of predetermined limits for these measures, as referenced from 

published (SW-846) analytical procedures, will be used to evaluate the need for 

corrective actions. 

 

 For each measurement system, the chemical science professional in charge of the 

system is responsible for evaluating the system performance and for determining 

if the established limits for data have been exceeded.  The laboratory director 

and/or sector analytical supervisors will be responsible for initiating the corrective 

action.  The final authority for approving any corrective action shall be the 

laboratory director. 

 

When the analysis of a quality control check indicates the system may be out of control, 

the laboratory director is notified and corrective action is taken.  The steps in the 

corrective action system include, but are not limited to: 

 

 Identifying and defining the problem; 

 Assigning responsibility for investigating the problem; 

 Determining a corrective action (i.e., removal of the instrument from service, 

prepare fresh standards and recalibrate, etc.); 

 Assigning responsibility for implementing the corrective action; 
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 Implementing the corrective action and evaluating its effectiveness; and, 

 Verifying that the corrective action has eliminated the problem by reanalyzing a 

QC sample. 

 

6.7 QA Reports to Management 

 

All QC data is critically reviewed by the laboratory director and the outside QA Manager, 

with periodic reporting on data accuracy and precision, results of performance audits, 

results of system audits, and significant QA problems and the corrective actions taken.  

The reports for each project also include a separate QA section that summarizes the QC 

data generated by the laboratories. 

 

If any problems develop during the course of any analysis, immediate steps are taken by 

the laboratory supervisor to rectify the problem.  Such steps are returning instruments, 

testing reference material samples, running sets of standards, etc.  If the problem is not 

solved at the point, the laboratory director is then notified. 

 

7.0 DATA MANAGEMENT PLAN 

 

7.1 Introduction 

 

This Data Management Plan (DMP) outlines the procedures to be followed for the 

inventory, control, storage, and retrieval of data collected during the performance of the 

work outlined in Heartland’s Groundwater Management Plan.  During the performance of 

this investigation, a variety of technical data will be generated and reduced for use.  The 

procedures contained in the DMP are designed to ensure that the integrity of the 

investigation data and results are maintained for subsequent use. 

 

The Prime Contractor, as identified by Heartland, will be responsible for maintaining the 

project files according to the procedures outlined in this document.  Data generated by 

analytical laboratories and other subcontractors will be submitted directly to the Prime 
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Contractor.  All laboratory documentation for the analytical laboratories will be 

maintained for purposes of validating the analytical data collected during the 

investigation.  All summary reports generated by the Prime Contractor will be kept in the 

project file. 

 

7.2 Data Record 

 

The project files will be the primary data storage and information system for the 

groundwater monitoring program.  An outline of the file structure is shown below.  The 

major file categories are Project Administration, Correspondence, Site Data, Regional 

Data, and Reports.  Procedures controlling the storage, receipt, and distribution of all 

incoming and outgoing data, documents, and reports related to the investigation are 

outlined below. 

 

Project Files Index 

 

 Project Administration (Major Category) 

 - Proposal (sub-file) 

 - Contracts/Bids (sub-file) 

 - Project Plans (sub-file) 

 - Project Accounting/Budget (sub-file located in accounting) 

 - General Project Information (sub-file) for miscellaneous information not 

covered in other categories 

 Correspondence (Major Category) 

 - Correspondence to Prime Contractor (sub-file) 

 - Correspondence from Prime Contractor (sub-file) 

 - Telephone Correspondence (sub-file) 

 - Meeting Notes/Minutes (sub-file) 

 - Internal Memos (sub-file) 

 - Regulatory Correspondence (sub-file) 

 - Correspondence (sub-file) 
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 Site Data (Major Category) 

 - Agency File Data (sub-file) for copies of Agency records 

 - Boring/Well Logs (sub-file) 

 - Chain of Title (sub-file) 

 - Daily Logs (sub-file) 

 - Field Notes and Memos (sub-file) 

 - Geologic Logs/Data (sub-file) 

 - Health and Safety Data (sub-file) for field monitoring and notes 

 - Laboratory Results/Data (sub-file) for soil and water combination analysis 

results 

 - Photos (sub-file) pocket folder 

 - Regulatory Databases (sub-file) 

 - Site Maps (sub-file) general 

 - Water Sampling Logs (sub-file) 

 Regional Data (Major Category) 

 - Geology (sub-file) 

 - Hydrogeology (sub-file) 

 - Maps (sub-file) 

 Reports (Major Category) 

 - Prime Contractor Reports (sub-file) 

 - Other Project Reports (sub-file) 

 

7.2.1 Incoming Data, Reports, and Correspondence 

All incoming data, reports, and correspondence will be logged in and date-

stamped.  If distribution of any document is required, the appropriate number of 

copies will be made and distributed by the Prime Contractor project manager or a 

designee per distribution lists to be developed as the project proceeds.  The 

original document received will not be distributed. 
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7.2.2 Outgoing Data, Reports, and Correspondence 

All outgoing project data, reports, and correspondence will be coordinated for 

transmittal by the Prime Contractor project manager or a designee. 

 

Appropriate project personnel – the Heartland project manager, the Prime 

Contractor project manager, and the quality control review team leader – will 

review all outgoing documents.  All finals reports will be signed and certified in 

accordance with 40 CFR 270.11 and 270.30(k) by the author(s). 

 

A number of deliverables will be prepared for submission to USEPA.  The scope 

and content of all reports and correspondence will be determined on a report-

specific basis and in accordance with the reporting requirements specified in 

RCRA/HSWA Permit Section II.G.  Upon request, Heartland will provide 

electronic copies of the groundwater monitoring report text and tables in 

Microsoft Word
®
 and Excel

®
 formats. 

 

Unless otherwise specified, two (2) copies of plans, reports, notification, or other 

submissions required by the Heartland RCRA/HSWA permit shall be submitted to 

USEPA via certified mail, delivery service, or hand-delivered to: 

 

 U.S. Environmental Protection Agency, Region 7 

 Air and Waste Management Division 

 Waste Remediation and Permits Branch 

 ATTN: Ken Herstowski 

 11201 Renner Blvd. 

 Lenexa, Kansas 66129 

 

In addition, one (1) copy of these plans, reports, notifications, or other 

submissions shall be submitted to: 
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 Kansas Department of Health and Environment 

 Curtis State Office Building 

 Bureau of Waste Management 

 Hazardous Waste Permits Section 

 ATTN: Mustafa Kamal 

 1000 SW Jackson, Suite 320 

 Topeka, Kansas 66612-1366 

 

7.2.3 Telephone Conversations, Logs, and Meeting Notes 

Personnel assigned to the project will maintain logs of individual telephone 

conversations.  Such project personnel will retain these notes until the end of each 

month, and then they will be filed along with other project documents.  Assigned 

project personnel will take notes form project meetings and conference telephone 

conversations.  These notes will be distributed to the appropriate project 

personnel.  The originals will be placed in the project file. 

 

7.3 Tabular Displays 

 

The database can be used to develop statistical summaries, along with maximum, 

minimum, and average concentrations at a specific unit or throughout the facility.  

Supporting data to be presented in the groundwater monitoring report include tabular 

reports of raw data (usually provided in an appendix), data sorted by media or chemical 

constituent for each unit, data reduced for statistical analyses, and data sorted by location 

or depth.  Queries can be designed to run a comparison between the detected 

concentration and the regulatory comparison criteria to produce a table showing which 

locations and parameters exceed the screening criteria.  Summary data also can be 

supplied in tabular form. 
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7.4 Graphical Displays 

 

Mapping of data by concentration of contaminant, unit, or other parameters also may be 

used to aid in site interpretation and the evaluation of candidate units for further 

investigation.  Information stored in the environmental database can be exported for use 

with graphical software to produce graphical presentations of the data.  Graphical 

displays include bar graphs, line graphs, area or plan maps, isopleth plots, cross-sectional 

plots or transects, three-dimensional graphs, etc. 

 

8.0 RECORDKEEPING PLAN 

 

8.1 Introduction 

 

The Recordkeeping Plan outlines the recordkeeping procedures to be followed such that 

data, reports, and project files can be easily obtained for future access. 

 

8.2 Records Location 

 

All data, reports, and project files developed as part of this Groundwater Monitoring Plan 

will be kept on-site at the Heartland terminal office, as well as at the Buzzi Unicem USA 

corporate offices in Bethlehem, Pennsylvania. 

 

8.3 Records Retention 

 

As set forth in Section II.E.9.b. of the RCRA/HSWA permit, Heartland shall maintain 

records from all groundwater monitoring wells and associated groundwater surface 

elevations for the active life of the facility, and for disposal facilities for the post-closure 

care period as well. 
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9.0 WASTE MANAGEMENT PLAN 

 

9.1 Introduction 

 

The Waste Management Plan outlines the procedures to be followed such that waste 

generated during the implementation of the Groundwater Monitoring Plan is properly 

managed. 

 

9.2 Waste Management Practices 

 

Limited volumes of waste material are anticipated to be generated during implementation 

of the Groundwater Monitoring Plan.  Waste materials expected to be generated include 

used personal protective equipment (PPE) (i.e., gloves) and sampling equipment such as 

disposable bailers, twine, rags, and tubing.  All waste materials will be collected, bagged, 

and placed into a solid waste receptacle on the Heartland property for transport and 

disposal at a licensed sanitary landfill. 

 

Management of purge water from monitoring well purging activities will be by disposing 

of the purge water directly onto the ground a minimum of ten (10) feet from each well. 

 

10. PROJECT SCHEDULE 

 

The Groundwater Monitoring Plan for SWMU 11 will commence within 90 days of Work Plan 

approval by the USEPA such that semi-annual sampling events will be conducted during the 

months of May and November.   

 

In accordance with Heartland’s RCRA/HSWA permit Section 111.K.2.d, results of the 

monitoring evaluation shall be presented to the USEPA in the annual report required by permit 

Section III.L.4, which requires that a CMI Annual Report be submitted to the Director no later 

than March 1 of each year of the prior year’s performance. 
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Additionally, Heartland will complete a Class 1 permit modification to the USEPA within thirty 

(30) days of approval of the Groundwater Monitoring Plan to include the approved Plan as 

Permit Attachment 4, as specified in Section III.K.2.d.iv of the permit. 

 

11.0  COST ESTIMATE 

 

A cost estimate is provided for activities to be conducted during the implementation of the 

Groundwater Monitoring Plan at SWMU 11 on a yearly basis. 

 

Reasonable assumptions were made as to the amount of time required to implement the Plan and 

prepare the annual CWI Report, and a cost estimate from a reputable laboratory was obtained.  

Preparation of the Class 1 permit modification is not included in this cost estimate. 

 

Estimates for the field investigation were based on three days in the field per semi-annual 

sampling event.  No meetings with the USEPA were assumed, and project management was 

assumed to occur throughout the duration of the project. 

 

The following is a breakdown of the cost estimate. 

 

 Semi-annual Sampling Events (2) ..................................................................$2,070 

 Laboratory Analysis ........................................................................................$2,386 

 Data Analysis and Reports ..............................................................................$3,000 

TOTAL.......................$7,456 

 

  



 

37 
X:\HEA\130150 GW Monitoring Plan Development\5 Final Work Product\GW Monitoring Plan Final.docx 

 SCHREIBER, YONLEY & ASSOCIATES  

 
  

 

12.0 CERTIFICATION 

 

Pursuant to Section 11.F of the RCRA/HSWA permit, SYA and Heartland are providing the 

following certification. 

 

I certify under penalty of law that this document and all attachments were prepared under my 

direct supervision in accordance with a system designed to ensure that qualified personnel 

properly gathered and evaluated the information submitted.  Based on my inquiry of the person 

or persons who manage the system, or those persons directly responsible for gathering the 

information, the information submitted is, to the best of my knowledge and belief, true, accurate, 

and complete.  I am aware that there are significant penalties for submitting false information, 

including the possibility of fine and imprisonment for knowing violations. 

 

Date:       Date:     

 

Signature:      Signature:      

 

Name: Robert J. Schreiber, Jr., P.E., Q.E.P.  Name:       

 Registered Kansas Professional Engineer 

 Registration Number 11219   Title:       

 

Schreiber, Yonley & Associates   Heartland Cement Company 

16252 Westwoods Business Park Drive  dba Buzzi Unicem USA 

Ellisville, Missouri 63021 

 



 

 

 

 

 

 

 

 

 

APPENDIX A 

 

BORING LOGS AND MONITORING WELL COMPLETION DIAGRAMS 

  

















































































 

 

 

 

 

 

 

 

 

APPENDIX B 

 

MONITORING WELL INSPECTION LOG 



 

 

 
 



 

 

 

 

 

 

 

 

 

 

APPENDIX C 

 

FIELD PROCEDURES FOR COLLECTING GROUNDWATER SAMPLES 

 



 

 

FIELD PROCEDURES FOR COLLECTING GROUNDWATER SAMPLES 

 

1.0 PROCEDURE 

The following procedure describes the logistics, chain of events, collection technique, and 

documentation requirements for collecting groundwater samples designated for chemical 

analysis. 

 

1.1 Selection of Sampling Locations 

Groundwater samples will be obtained from the identified groundwater wells proposed to be 

sampled during the groundwater monitoring activities, as specified in the Groundwater 

Monitoring Plan for SWMU 11. 

 

1.2 Equipment List 

The following items are to be considered a minimum listing of required field equipment for 

collecting groundwater samples. 

 

 water level indicator; 

 water quality meters with calibration standards (pH meter, temperature gauge, specific 

conductivity meter, and turbidity meter); 

 submersible pump (associated equipment) or disposable bailers; 

 a field notebook and indelible pen; 

 sample bottle labels; 

 chain-of-custody forms; and 

 sample containers. 

 

1.3 Water Level Measurement 

Prior to the extraction of any groundwater, the depth-to-water shall be measured to the nearest 

0.01 foot using an electronic water level indicator.  Water level measurements from the group of 

wells at a facility will be collected within a 24-hour period. 

 

 A reference point will be made at the top of the well casing using a waterproof marker to use 

as a reference point for all present and future water level measurements. 

 The casing cap will then be removed and the well I.D. number, time of day, elevation (top of 

casing), and the date should be noted on the groundwater data sheets. 

 The water level indicator will then be turned on and lowered into the well until a beep is 

heard. 

 The distance from the water surface to the reference point of the well casing will be 

measured and recorded on the groundwater data sheet.   

 The total depth of the well will be measured (at least twice to confirm measurement) and 

recorded on the groundwater data sheet. 

 The water level indicator will be removed from the well and rinsed with Alconox® and 

distilled water. 

 

1.4 Well Development Meter Calibration 

Field testing equipment will be calibrated per manufacturer instructions prior to beginning its use 

on each day. 



 

 

 

1.5 Well Purging 

The well(s) will be purged utilizing a dedicated disposable bailer or a low-flow submersible 

pump.  If a pump is to be utilized, the pumping rate will be limited to 100 ml/min or less (EPA 

Ground Water Handbook, EPA/625/6-87/016, dated March 1987).  Groundwater will be 

removed until field parameters stabilize to +10% over at least two successive well volumes 

pumped (EPA Ground Water Handbook, EPA/625/6-87/016, dated March 1987), a maximum of 

five (5) well volumes have been removed, or until the well is purged dry, whichever comes first. 

 

If only a dedicated disposable bailer is utilized to develop the wells, decontamination procedures 

are not required.  If a submersible pump is used to purge or develop the wells, the pump will be 

decontaminated prior to and after use at each well.  These procedures will consist of scrubbing 

with Alconox® detergent, then rinsing in tap water, followed by a deionized-water rinse.  

 

Field parameters will be obtained for each volume of water removed during purging and 

development activities and will consist of temperature, specific conductivity, and pH.  The field 

parameters will be recorded on well development forms. 

 

1.6 Sampling Procedures 

The wells will be sampled after they recover to a minimum of 90% of the water level prior to 

development.  The groundwater wells will not be purged if sampling occurs within 48 hours of 

development.  If sampling occurs after 48 hours, the wells will be purged.   

 

If required, purging activities will be consistent with development procedures provided in 

Section 1.5.  Field parameters will be obtained for each volume of water removed during purging 

activities and will consist of temperature, specific conductivity, pH, and turbidity.  The field 

parameters will be recorded on the well development forms. 

 

 Prior to collecting any water samples, a waterproof sample label will be placed on each 

container and will specify the following: 

- sample number 

- date 

- time 

- preservative 

- project number 

- collector’s initials 

 

 A waterproof ink pen will be used to record the data. 

 

 The sample bottles will be filled directly from the pump or bailer. 

 

 Jars will then be filled directly from the pump or bailer.  Overflowing containers with 

preservatives will be avoided. 

 

 Samples collected for metal analysis will be field-filtered.  Field-filtering will consist of 

utilizing a twelve (12)-volt DC battery-powered peristaltic pump, tygon tubing, and 



 

 

disposable 0.45-micron filter cartridge.  The groundwater sample is pumped at a flow of less 

than one hundred (100) milliliters per minute directly from the monitoring well or clean, 

disposable aliquot container through the peristaltic pump.  The filter is placed in line on the 

high-pressure (discharge) side of the p ump.  The filtered sample flows directly into the 

laboratory-supplied sample container from the tygon tubing.  New tubing will be used at each 

sample location, or the tubing will be decontaminated between sample locations by cleaning 

the tubing with an Alconox®/water mix and rinsing with deionized water. 

 

 Place all samples into a sample shipping container; cool with ice and fill out the chain-of-

custody form. 

 

 A groundwater sampling data sheet will be filled out and will include, at a minimum, the 

following data: 

- sample identification number; 

- location of the sample; 

- time and date of sampling; 

- personnel performing task; 

- depth to water table, reference mark and casing(s) stick-up; 

- amount evacuated from well and device used for evacuation; 

- visual or sensory description of the sample; 

- weather conditions both present and previous to sampling; and  

- other pertinent observations. 

 

 Samples will be packed for shipping in rigid, insulated (if preserved at 4°C) shipping 

containers, and immobilized and cushioned in the packing container to prevent breakage.   

 

1.7 QA/QC Samples 

QA/QC samples will be collected in accordance with the QAPP.  Rinsate blanks will be created 

by running distilled/deionized water over decontamination sampling equipment to test for 

residual decontamination.  The water blank will be collected in sample containers for handling, 

shipping, and analysis.  The rinsate blanks will be treated identical to the samples collected that 

day. 

 

Trip blanks are not required since no VOCs are being analyzed. 

 

Field duplicates are field samples taken from one location and divided into separate containers.  

They will be treated as separate, independent samples through the remaining sampling and 

analysis chain. 

 

Matrix spike/matrix spike duplicates are field samples that are spiked in the laboratory with a 

known concentration of target analytes to verify percent recoveries.  Sufficient samples will be 

collected in the field to provide for the matrix spike and matrix spike duplicate samples. 


